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(57) ABSTRACT

An adapter member for connecting a self-drilling rock anchor
(1; 31; 69) with a chuck (6) of a drilling tool, includes a
sleeve-shaped section (17; 37) having a bottom (20; 40; 60;
80) provided at an end (19; 39) of the sleeve-shaped section
(17; 37) for forming a receiving space (21) for connection

with an end (4; 34) of the rock anchor (1; 31; 69), and a seal
(23;43; 63; 83) arranged 1n aregion of the bottom (20; 40; 60;
80) and extending from the recerving space (21) to at least a
plane (E1; E2; E3; E4) defined by the bottom.

7 Claims, S Drawing Sheets
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1
ADAPTER MEMBER OF A ROCK ANCHOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an adapter member for
connecting a self-drilling rock anchor with a chuck of a drill-
ing tool and 1including a sleeve-shaped section having a cou-
pling section for connection with the chuck, and a bottom
provided at an end of the sleeve-shaped section for forming a
receiving space for connection with an end of the rock anchor
and having a through-opening through which a feeding nose
1s extendable.

2. Description of the Prior Art

Self-drilling rock anchors, 1n particular chemical connec-
tion anchors and suitable drilling tools with rotatable chucks,
and their use in mine and tunnel constructions are well known
since long ago. The rock anchors serve primarily for stabiliz-
ing walls and hollow spaces 1n mines, tunnels, galleries, and
the like. When hollow spaces are formed, mechanical prop-
erties and, in particular, the bearing capacity of strata are
reduced. These strata are anchored to lying further, undam-
aged strata with rock anchors, e.g., chemical connection
anchors, and are, thus, secured thereto.

The self-drilling rock anchor includes an anchor tube that
functions, on one hand, as a drill rod and, on the other hand,
when formed as a chemical connection anchor, as a receptacle
for a to-be-pressed out mass. A drill head 1s provided at a first,
facing 1n the setting direction, end of the anchor tube. The
second end of the anchor tube 1s mserted into a chuck of a
drilling tool with which the rock anchor is set into a construc-
tional component. After completion of a drilling process, with
the rock anchor being formed as a chemical connection
anchor, the second end of the anchor tube 1s connected to a
suitable squeezing-out device, and the to-be-pressed out mass
1s displaced 1n the direction of the drilling head.

With an injection anchor such as described 1n German

Patent DE 101 48 683 C 1, after the completion of a drilling

process, a feeding device for an 1njection mortar 1s arranged
on the second end of the anchor tube, and the 1mnjection mortar

1s 1njected 1nto the borehole bottom through the anchor tube.

German Publication DE 101 36 040 A1 discloses a seli-
drilling rock anchor that includes an adapter member con-
nectable with the second end of the anchor tube. The adapter
member 1ncludes a sleeve-shaped section having a located
outside coupling section for connection with the chuck of a
drilling tool, and a bottom provided at an end of the sleeve-
shaped section for forming a receiving space for connection
with a second end of the rock anchor. The bottom has a
through-opening for a feeding nose that forms part of a feed-
ing device and through which medium 1s fed in the seli-
drilling rock anchor.

German Patent DE 197 00 701 C2 discloses a drilling tool
with a chuck and a feeding nose for feeding rinsing means
into the self-drilling rock anchor. In order to prevent leakage
of the fed rinsing means 1n the region of the chuck or in the
region of medium feeding and 1n order to prevent any damage
of the drilling tool, there are provided, in the drilling tool,
several seals. The drawback of this solution consists in that
the seals 1n particular, which come 1n a contact with the
seli-drilling anchor, are subjected to a very high wear. As a
result of a displacement force of a movable support of the
drilling tool that acts on the drilling tool during the drilling
process, the surface pressure applied to separate seals 1s very
high, and the seals should be replaced already after several
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setting processes. The replacement of a worn seal can be a
very tedious process, 1n particular, at an existing conditions
(e.g., space relationships).

Accordingly, an object of the present invention 1s to pro-
vide a seli-drilling rock anchor that, on one hand, would

insure a satisfactory sealing for the media, which are fed to the
rock anchor, and, on the other hand, would be user-friendly.

SUMMARY OF THE INVENTION

These and other objects of the present invention, which will
become apparent hereinafter, are achieved by providing an
adapter member for connecting a self-drilling rock anchor
with a chuck of a drilling tool and including a sleeve-shaped
section having a coupling section for connection with the
chuck and a bottom provided at an end of the sleeve-shaped
section for forming a receiving space for connection with an
end of the rock anchor. The bottom has a through-opening for
a feeding nose. In the bottom region, there 1s provided a seal
that extends from the receiwving space at least to a plane
defined by the bottom.

The adapter member 1s arranged on an end of the seli-
drilling anchor. After the rock anchor has been connected
with the drilling tool or with the feeding device, the seal abuts
a bearing surface provided in the drilling tool or in the feeding
device, so that the displacement force of the movable support
compresses the seal, which insures an adequate sealing 1n the
region between the drilling tool or the feeding device and the
rock anchor during feeding, e.g., of the rinsing water, injec-
tion mortar, or squeezing-out medium. If the adapter member
remains on the rock anchor after it has been set, a new seal 1s
available for each drilling process. With a multiple use of the
adapter member, 1t can be used until the seal 1s worn out. For
turther setting processes, the adapter member, together with
the worn-out seal, 1s replaced with an adapter member with a
new seal, without any additional operations by the user. Alter-
natively, only the worn-out seal can be replaced with a new
seal, with the use of the already mounted adapter. Expensive
servicing of the drilling tool or the feeding device, which 1s
associated with replacement of a worn-out seal, 1s eliminated.
Thereby, the service life of a corresponding tool 1s noticeably
increased. In addition, handling of the tool by the user
becomes noticeably more friendly.

The seal can be formed, e.g. of an elastomer or resin.
Advantageously, the seal 1s formed of a thermoplastic elas-
tomer.

Advantageously, a rim, which limaits the through-opening
1s provided with retaining means for retaining the seal,
whereby the seal 1s form-lockingly and/or forcelockingly
retained 1n 1ts position until the seal comes into contact with
a bearing surface in the drilling tool or in the feeding device.

Advantageously, the retaining means 1s formed on the rim
and 1s formed integrally with the adapter member. Preferably,
the retaining means 1s formed as a projection that cooperates
with a corresponding recess, €.g., a groove formed 1n the seal,
retaining the seal in a position. Preferably, the retaining
means circumierentially extends over the rim, which insures
a satisfactory fixing of the seal on the adapter member.

Advantageously, the seal at least partially surrounds the
through-opening limiting rim. The rim-surrounding section 1s
advantageously so arranged that, upon arrangement of the
adapter member on the rock anchor, this section 1s preloaded
between the adaptor and the rock anchor, reliably securing the
seal.

According to a further advantageous embodiment of the
adapter member, a recess 1s formed on the bottom for at least
regionwise receiving of the seal. The recess or recesses 1s/are
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formed, e.g., 1n the bottom in the nm region of the through-
opening. According to one variant, the recess 1s formed on the
outer side of the bottom. The seal, which 1s arranged 1n the
recess, €.g., O-ring or an annular member, 1s formed with a
polygonal cross-section. The seal 1s fixed in the recess by
being clamped therein or with glue.

Preferably, the recess extends over the entire circumier-
ence of the bottom, which insures an adequate fixation of the
seal on the adapter member.

The novel features of the present imvention, which are
considered as characteristic for the invention, are set forth in
the appended claims. The invention 1tsell, however, both as to
its construction and 1ts mode of operation, together with
additional advantages and objects thereot, will be best under-
stood from the following detailed description of the preferred
embodiments, when read with reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

The drawings show:

FIG. 1 a longitudinal cross-sectional view of a self-drilling
rock anchor with an adapter member according to the present
imnvention;

FIG. 2 a detailed cross-sectional view of a first embodi-
ment of the adapter member according to the present mven-
tion according to section II 1n FIG. 1 1n a condition 1n which
the adapter member 1s recerved 1n a chuck of a drilling tool;

FI1G. 3 a detailed cross-sectional view of a second embodi-
ment of the adapter member according to the present mven-
tion;

FIG. 4 a detailed cross-sectional view of a third embodi-
ment of the adapter member according to the present mven-
tion; and

FIG. 5 a detailed cross-sectional view of a fourth embodi-
ment of the adapter member according to the present inven-
tion.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A self-dnlling rock anchor 1, which 1s shown 1n FIGS. 1-2,
1s formed as a chemical connection anchor and includes an
anchor tube 2 having a first end 3 at which a drilling head 5 1s
secured, and a second end 4. In the anchor tube 2, there 1s
arranged an 1nner tube 7 for recerving a to-be-pressed out
chemical mass 8. Between the outer wall of the inner tube 7
and the inner wall of the anchor tube 2, a rnnsing water
channel 9 1s formed. During a drilling process, rinsing water
1s Ted 1n the region of the drilling head 5 through the rinsing
water channel 9 from the drilling tool or a feeding device. For
connecting the self-drilling rock anchor 1 with a chuck 6 of
the drilling tool, there 1s provided, on the second end 4 of the
anchor tube 2, an adapter member 16 according to the present
invention. In the embodiment shown 1n FIGS. 1-2, the adaptor
member 16 1s screwed on the anchor tube 2.

The adapter member 16 has a sleeve-shaped section 17
with a coupling section 18 formed as a quick-engagement
means and connectable with the chuck of the drilling tool. The
sleeve-shaped section 17 has at 1ts end remote from the cou-
pling section 18, a bottom 20. The recerving space 21, which
1s formed by the sleeve-shaped section 17 and the bottom 20
serves for connecting the adaptor member 16 with the second
end 4 of the anchor tube 2 of the self-drilling rock anchor 1.
The bottom 20 has a through-opening 22 through which a
teeding nose 10 of a feeding device 1s extendable. The drilling
tool can be formed, e.g., as acombination drilling and squeez-
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ing-out tool, so that drilling with the self-drilling rock anchor
1 and a subsequent squeezing-out of the to-be-pressed out
chemical mass 8 from the rock anchor 1 can be effected
without changing the tool.

In the region of the bottom 20, there 1s provided a seal 23
that extends from the recerving space 21 and beyond the plane
E1 defined by an end surface of the bottom 20. On the rim 24,
which limits the through-opening 22, there 1s formed retain-
ing means 25 1 form of a circumierential projection for
retaining the seal 23 which has a recess 26 1 form of a
circumierential groove. The retaining means 25 formlock-
ingly retains the seal 23, which 1s formed of a thermoplastic
clastomer, on the adapter member 16.

When the rock anchor 1 1s connected to the drilling and
squeezing-out tool, as shown 1n FIG. 2, the seal 23 abuts a
bearing surface 11 of the chuck 6 of the tool. As a result of
action of a displacement force, which 1s generated by the tool
moving support (not shown in the drawings), on the rock
anchor 1 in direction of arrow 12, the rinsing water guide 13
of the drilling and squeezing-out tool, becomes sealed rela-
tive to the chuck 6. After completion of the drilling process,
the rinsing water 1s shut oif, and the squeezing-out medium 1s
fed 1nto the mner tube 7 through the feeding nose 10 for
squeezing out the to-be-pressed out mass 8. Finally, the drill-
ing and squeezing-out tool 1s disconnected from the rock
anchor 1, with the adapter member 16, together with the seal
23, remaining on the set rock anchor 1.

FIG. 3 shows a second embodiment of an adapter member
36 according to the present invention and which likewise has
a sleeve-shaped section 37 with a bottom 40 provided at an
end 39 of the sleeve-shaped section 37 and having a through-
opening 42. A secal 43 engages around the rim 44, that limits
the through-opening 42, in the mner region of the adapter
member 36 and extends past plane E2 defined by an end
surface by the bottom 20. The surrounding portion 45 of the
seal 43 1s wedged, 1n the connected condition of the adapter
member 36, at the second end 434 of the anchor tube 42 of the
rock anchor 31, between the bottom 40 and the end surface of
the anchor tube 42 at the end 34.

In the embodiment shown in FI1G. 4, the adapter member 56
has, in the bottom 60 which 1s provided with a rim 64 that
limits the through-opening 62 formed in the bottom 60, a
circumierential recess 65 1n which a ring-shaped seal 63 1s
secured with glue. The seal 63 extends past plane E3 defined
by an end surface of a bottom 60.

An adapter 76, which 1s shown in FIG. 5, has a bottom 80
with a circumierential chamfered rim 87. On the rim 87, there
1s provided a circumierential recess 85 in which a seal 83,
which 1s formed as an O-ring of an elastomer, 1s located. The
seal 83 extends past plane E4 defined by the chamiered rim 87
of the bottom 80. In a bearing surface 71 of the tool 70, there
1s provided a recess 72, in which the seal 83 1s located 1n the
connected condition of the tool 70 with the rock anchor 69.

Though the present invention was shown and described
with references to the preferred embodiments, such 1s merely
illustrative of the present invention and 1s not to be construed
as a limitation thereof and various modifications of the
present invention will be apparent to those skilled 1n the art. It
1s therefore not intended that the present invention be limited
to the disclosed embodiments or details thereol, and the
present invention includes all varniations and/or alternative
embodiments within the spirit and scope of the present inven-
tion as defined by the appended claims.

What 1s claimed 1s:

1. An adapter member for connecting a seli- drilling rock
anchor (1; 31; 69) with a chuck (6) of a drilling tool for

transmitting a driving torque to the rock anchor, comprising a
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sleeve-shaped section (17; 37) having a coupling section (18)
for connection with the chuck (6), and a bottom (20; 40; 60;
80) provided at an end (19; 39) of the sleeve-shaped section
(17; 37) for forming a receiving space (21) for connection
with an end (4; 34) of the rock anchor (1; 31; 69) and having
a through-opening (22; 42; 62) through which a feeding nose
(10) of a feeding device 1s extendable; and a seal (23; 43; 63;
83) arranged 1n a region of the bottom of the sleeve-shaped
section (20; 40; 60; 80) and extending from the receiving
space (21) to at least a plane (El; E2; E3; E4) defined by the
bottom (20; 40; 60; 80) for sealing the adapter member
against the rock anchor.

2. An adapter member according to claim 1, wherein a rim
(24), which limaits the through-opeming (22), 1s provided with
retaining means (25) for retaiming the seal (23).

10

6

3. An adapter member according to claim 2, wherein the
retaining means (25) 1s formed on the rim (24).

4. An adapter member according to claim 2, wherein the
retaining means (25) circumierentially extends over the rim
(24).

5. An adapter member according to claim 1, wherein the
seal (43) at least partially surrounds a rim (44) limiting the
through-opening (42).

6. An adapter member according to claim 1, wherein the
bottom (60; 80) 1s provided with a recess (65; 85) for at least
partially receiving the seal (63; 83).

7. An adapter member according to claim 6, wherein the

recess (65; 83) extends circumierentially over the bottom (60;
80).
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